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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film magnetic head, in 
which the track width and throat height can be prescribed with good 
accuracy, even when the track width of an induction-type magnetic 
conversion element is reduced. 

SOLUTION: A recording head is provided with a lower-layer magnetic pole 
layer 8 and an upper-part magnetic layer, which face each other through a 
recording gap layer 9 and which contain magnetic pole parts. The 
recording head is provided with a thin-film coil 16. The upper-part 
magnetic layer is provided with a first magnetic-pole part layer 10a, whose 
width is equal to a recording track width and whose length is equal to the 
throat h ight. The upper-part magnetic layer is provided with a second 
magnetic-pole part layer 10b, in which the width of a part coming into 
contact with the first magnetic-pole part layer 10a is equal to the width of * B * 
the first magnetic-pole part layer 1 0a, i.e., the recording track width, and 
whose total length is larger than the length of the first magnetic-pole part 
layer 10a. The upper-part magnetic pole layer is provided with a yoke-part 
layer 1 8. The first magnetic-pole part layer 1 0a is formed so as to have a 
width \arger than the recording track width in the beginning, and it is set 
to a width which is equal to the recording track width after it is etched, by 
making use of the second magnetic-pole part layer 10b as a mask. 
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* NOTICES * 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



[Claim 1] The medium opposed face which is characterized by providing the following and which counters a record 
medium, The 1st and 2nd magnetic layers which contain at least one layer including the magnetic pole portion which 
each other is connected magnetically and counters the aforementioned medium opposed face side mutually, 
respectively, The thin film magnetic head equipped with the gap layer prepared between the magnetic pole portion of 
the 1st magnetic layer of the above, and the magnetic pole portion of the 2nd magnetic layer of the above, and the thin 
film coil with which the part [ at least ] was prepared in the state where it insulated to the above 1st and the 2nd 
magnetic layer between the above 1st and the 2nd magnetic layer. One magnetic layer is the 1st magnetic pole partial 
layer which one field adjoins the aforementioned record gap layer, width of face is equal to recording track width of 
face, and length is equal to throat height, and becomes a part [ a magnetic pole portion ]. The 2nd magnetic pole partial 
layer which the width of face of the portion to which one field contacts the field of another side of the magnetic pole 
partial layer of the above 1st, and contacts the magnetic pole partial layer of the above 1st is equal to the width of face 
of the magnetic pole partial layer of the above 1 st, and the whole length is larger than the length of the magnetic pole 
partial layer of the above 1st, and becomes a part [ everything but a magnetic pole portion ]. The yoke partial layer 
which is connected to the field of another side of the magnetic pole partial layer of the above 2nd directly or indirectly, 
and serves as a yoke portion. 

[Claim 2] The end face by the side of the medium opposed face of the aforementioned yoke partial layer is the thin 
film magnetic head according to claim 1 characterized by being arranged in the position distant from the medium 

opposed face. . 
[Claim 3] Furthermore, the thin film magnetic head according to claim 1 or 2 characterized by having the insulating 
layer to which it has been arranged in the side of the magnetic pole partial layer of the above 1st, and flattening of the 
field by the side of the magnetic pole partial layer of the above 2nd was carried out with the field of another side of the 
magnetic pole partial layer of the above 1st. 

[Claim 4] Some aforementioned thin film coils [ at least ] are the thin film magnetic head according to claim 1 to 3 
characterized by being arranged in the side of the magnetic pole partial layer of the above 1st. 
[Claim 5] Furthermore, the thin film magnetic head according to claim 4 characterized by having the coil insulation 
layer to which some thin film coils [ at least ] arranged in the side of the magnetic pole partial layer of the above 1st 
were covered, and flattening of the field by the side of the aforementioned yoke partial layer was carried out with the 
field of another side of the magnetic pole partial layer of the above 2nd. 

[Claim 6] The aforementioned thin film coil is the thin film magnetic head according to claim 1 to 3 characterized by 
having the 1st portion arranged in the side of the magnetic pole partial layer of the above 1st, and the 2nd portion 
arranged between this 1 st portion and the aforementioned yoke partial layer. 

[Claim 7] Furthermore, the 1st portion of the thin film coil arranged in the side of the magnetic pole partial layer of the 
above 1st is covered. It is the thin film magnetic head according to claim 6 which is equipped with the coil insulation 
layer to which flattening of the field by the side of the aforementioned yoke partial layer was carried out with the field 
of another side of the magnetic pole partial layer of the above 2nd, and is characterized by arranging the 2nd portion of 
the aforementioned thin film coil between the aforementioned coil insulation layer and the aforementioned yoke partial 
layer. 

[Claim 8] Aforementioned one magnetic layer is the thin film magnetic head according to claim 1 to 3 characterized by 
having a connection layer for connecting the magnetic pole partial layer of the above 2nd, and the aforementioned yoke 
partial layer further. 

[Claim 9] The aforementioned thin film coil is the thin film magnetic head according to claim 8 characterized by 
having the 1st portion arranged in the side of the magnetic pole partial layer of the above 1st, and the 2nd portion 
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arranged in the side of the aforementioned connection Jayer. foUowin Furfhermore; 

magnetic layer Tie ? °Xed , 0 a* above 1 st and the 2nd magnetic layer, and forms the 1 st 
film coil prepared n ^ZSs „mch forms the aforementioned record gap layer on the 1st magnetrc 
magnetic layer of the above, At "f^/Tj , of to on ^ aforementioned record gap 
,ayer of die above, ^^"S^ ^l pooess which forms the 2nd magnetic layer of 

matme width of fcceof^ 

to the side of the magnetic pole partial layer of the above : 1 st. according to claim 16 characterized 

[aarni^i The process which forms the aforementioned thin film coil is die manufacture method of the thin film 
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iV********ing the 1 st magnetic pole partial layer using 

using reactive ion etching, and mg mag netic pole partial layer as a mask by using tms m P 

using the aforementioned i mask pattem^an ^ partial ^ cnarac terized 
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side of a medium opposed face may counter on both sides of the aforementioned magnetic resistance element, and 
shielding the aforementioned magnetic resistance element, and the 2nd shield layer. The process which forms the 1st 
and 2nd insulator layers prepared between the aforementioned magnetic resistance element, the above 1st, and the 2nd 
shield layer. 

[Claim 33] Either [ at least ] the above 1st or the 2nd insulator layer is the manufacture method of the thin film 
magnetic head according to claim 32 characterized by being formed of a chemical vapor growth. 



[Translation done.] 
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Japan Patent Office is n t responsible for any 
damages caused by the us of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thin film magnetic head which has an 

induction-type MAG sensing element at least, and its manufacture method. 

[0002] 

[Description of the Prior Art] In recent years, the improvement in a performance of the thin film magnetic head is 
called for with improvement in the field recording density of a hard disk drive unit. The compound-die thin film 
magnetic head of the structure which carried out the laminating of the reproducing head which reads as the thin film 
magnetic head with the recording head which has an induction-type MAG sensing element for writing, and has the 
magnetic-reluctance (it is hereafter described also as MR (Magneto-resistive).) element of business is used widely. 
[0003] By the way, in order to raise recording density among the performances of a recording head, it is necessary to 
raise die track density in a magnetic-recording medium. It is necessary to realize the recording head of the ** truck 
structure which narrowed width of face in the pneumatic bearing side of the lower magnetic pole formed in the upper 
and lower sides on both sides of the record gap layer, and an up magnetic pole from several microns to the submicron 
size, and for that, in order to attain this, semiconductor processing technology is used. 

[0004] Here, with reference to drawing 25 or drawing.28 , an example of the manufacture method of the compound-die 
thin film magnetic head is explained as an example of the manufacture method of the conventional thin film magnetic 
head. In addition, in drawing 25 or drawing 28 , (a) shows a cross section perpendicular to a pneumatic bearing side, 
and (b) shows the cross section parallel to the pneumatic bearing side of a magnetic pole portion. 
[0005] By this manufacture method, first, as shown in drawing 25 , the insulating layer 102 which consists of an 
alumina (aluminum 203) is deposited by the thickness of about about 5-10 micrometers on the substrate 101 which 
consists of ARUTIKKU (aluminum 203, TiC). Next, the lower shield layer 103 for the reproducing heads which 
consists of a magnetic material is formed on an insulating layer 102. 

[0006] Next, on the lower shield layer 103, the spatter deposition of the alumina is carried out at the thickness of 100- 
200nm, and the lower shield gap film 104 as an insulating layer is formed. Next, the MR element 105 for reproduction 
is formed on the lower shield gap film 104 at the thickness of dozens of nm. Next, the electrode layer 106 of the couple 
electrically connected to the MR element 105 is formed on the lower shield gap film 104, 

[0007] Next, the up shield gap film 107 as an insulating layer is formed on the lower shield gap film 104 and the MR 
element 105, and the MR element 105 is laid underground in the shield gap film 104,107. 

[0008] Next, on the up shield gap film 107, it consists of a magnetic material and the lower [ an up shield layer-cum-] 
magnetic pole layer (it is hereafter described as a lower magnetic pole layer.) 108 used to the both sides of the 
reproducing head and a recording head is formed at the thickness of about 3 micrometers. 

[0009] Next, as shown in drawing 26 , the record gap layer 109 which consists of an insulator layer, for example, an 
alumina film, is formed on the lower magnetic pole layer 108 at the thickness of 0.2 micrometers. Next, for magnetic- 
path formation, the record gap layer 109 is ****** ****ed partially and contact hole 109a is formed. Next, the up 
magnetic pole chip 1 10 which consists of a magnetic material for recording heads is formed on the record gap layer 
1 09 in a magnetic pole portion at the thickness of 0.5- 1 .0 micrometers. At this time, the magnetic layer 1 1 9 which 
consists of a magnetic material for magnetic-path formation on contact hole 109a for magnetic-path formation is 
formed simultaneously. 

[0010] Next, as shown in drawing 27 , the record gap layer 1 09 and the lower magnetic pole layer 108 are 
**********ed by ion milling by using the up magnetic pole chip 1 10 as a mask. As shown in drawing 27 (b), the 
structure where some each side attachment walls of an up magnetic pole portion (up magnetic pole chip 1 10), the 
record gap layer 109, and the lower magnetic pole layer 108 were perpendicularly formed in the self-adjustment target 
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is called trim (Trim) structure. 

[001 1 ] Next, the insulating layer 1 1 1 which consists of an alumina film is formed in the whole surface at the thickness 
of about 3 micrometers. Next, it grinds and flattening of this insulating layer 1 1 1 is carried out until it reaches the front 
face of the up magnetic pole chip 1 10 and a magnetic layer 119. 

[0012] Next, the thin film coil 1 12 of the 1st layer for the recording heads of an induction type which consists of 
copper (Cu) is formed on the insulating layer 1 1 1 by which flattening was carried out. Next, a photoresist layer 1 13 is 
formed on an insulating layer 1 1 1 and a coil 1 12 at a predetermined pattern. Next, in order to make the front face of a 
photoresist layer 113 flat, it heat-treats at predetermined temperature. Next, the thin film coil 1 14 of the 2nd layer is 
formed on a photoresist layer 113. Next, a photoresist layer 1 15 is formed on a photoresist layer 1 13 and a coil 1 14 at a 
predetermined pattern. Next, in order to make the front face of a photoresist layer 1 15 flat, it heat-treats at 
predetermined temperature. 

[0013] Next, as shown in drawing 28 , the up magnetic pole layer 116 which consists of a magnetic material for 
recording heads, for example, a permalloy, is formed on the up magnetic pole chip 1 10, a photoresist layer 1 13,1 15, 
and a magnetic layer 1 19. Next, the overcoat layer 117 which consists of an alumina is formed on the up magnetic pole 
layer 1 16. Finally, a slider is machined, the pneumatic bearing side 1 1 8 of the thin film magnetic head containing a 
recording head and the reproducing head is formed, and the thin film magnetic head is completed. 
[0014] Drawing 29 is the plan of the thin film magnetic head shown in drawing 28 . In addition, in this drawing, the 
overcoat layer 1 17, other insulating layers, and the insulator layer are omitted. 

[0015] In drawing 28 , TH expresses throat height and MR-H expresses MR height. In addition, throat height means 
the length (height) from the edge by the side of a pneumatic bearing side of the portion which two magnetic pole layers 
counter through a record gap layer to the edge of an opposite side. Moreover, MR height means the length (height) 
from the edge by the side of the pneumatic bearing side of MR element to the edge of an opposite side. Moreover, in 
dra wing 28 , P2W express magnetic pole width of face, i.e., recording track width of face. There is an apex angle 
(Apex Angle) as shown by theta else [, such as throat height and MR height, ] in drawing 28 as a factor which 
determines the performance of the thin film magnetic head. This apex angle says the angle of the straight line which 
connects the corner of the side by the side of the magnetic pole in the coil portion (henceforth the apex section) which 
was covered by the photoresist layer 113,115 and rose in the shape of a mountain, and the upper surface of an 
insulating layer 1 1 1 to make. 
[0016] 

[Problem(s) to be Solved by the Invention] In order to raise the performance of the thin film magnetic head, it is 
important to form correctly the throat height TH as shown in drawing 28 , MR height MR-H, the apex angle theta, and 
recording track width-of-face P2W. 

[0017] In order to enable high surface density record especially in recent years (i.e., in order to form the recording head 
of** truck structure), the submicron size of 1.0 micrometers or less is demanded of width-of-recording-track P2W. 
Therefore, the technology of processing an up magnetic pole into a submicron size using semiconductor processing 
technology is needed. 

[0018] Here, it poses a problem that it is difficult to form minutely the up magnetic pole layer formed on the apex 
section. 

[0019] By the way, as a method of forming an up magnetic pole layer, as shown in JP,7-262519,A, the frame 
galvanizing method is used, for example. When forming an up magnetic pole layer using the frame galvanizing 
method, on the whole, the thin electrode layer which consists of a permalloy is first formed by sputtering on the apex 
section. Next, on it, a photoresist is applied, patterning is carried out according to a photolithography process, and the 
frame for plating (outer frame) is formed. And an up magnetic pole layer is formed by the galvanizing method by using 
as a seed layer the electrode layer formed previously. 

[0020] However, there is the difference of elevation 7-10 micrometers or more in the apex section and other portions, 
for example. On this apex section, a photoresist is applied by the thickness of 3-4 micrometers. Supposing the 
thickness of the photoresist on the apex section is at least 3-micrometer or more need, since the photoresist with a 
fluidity gathers in the lower one, in the lower part of the apex section, a photoresist film with a thickness of 8-10 
micrometers or more will be formed, for example. 

[0021] In order to realize recording track width of face of a submicron size as mentioned above, it is necessary to form 
the frame pattern of the width of face of a submicron size with a photoresist film. Therefore, you have to form a pattern 
with a detailed submicron size on the apex section with a photoresist film with the thickness of 8-1 0 micrometers or 
more. However, it was very difficult on the manufacturing process to form the photoresist pattern of such thick 
thickness by ** pattern width of face. 

[0022] And at the time of exposure of a photolithography, the light for exposure reflects by the ground electrode layer 
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pain, is no longer obtained , su bmicron size conventional.*, there was a .rouble that ,t 

^ffldent Precision, since [ if set especrally to 0.5 tw^?" 1 ^ head of sttadam M shown in drawing 

0M7 (!) In the thin film magnetic head M>tag ^ «, magneUc pole layer 116 mto about 

up magnetic pole chip 1 10, it can be sard tha £ £ «* ^rid* of face is set to microscopic «, «pee,ally 0.5 

section. Moreover, since it needed to «J^™*dSSSfli of face larger than the up magnetic pole chip 1 10. . From 
Se uo magnetic pole layer 1 16 needed to be formed^ » ™ fa * e larger than the up magnetic pole chip 110 by 

wWch should originally be recorded to a record "^J™ £ formed in flayer or three layers, compared 

*^ . 
^MoreoveMnme^ 

Xght decrease rapidly in the contact portion the magnetomotive force which the 

fcere was a trouble of it becoming impossible to use ^rt^fwoo ^ film ^ n2?1 14 . 

Nation of magnetic flux ^ P?S^ C ^^ a trouble that it was difficult to shorten 

00291 Moreover, in the conventional ton film ^^f^ ing head wh ich could realize the short head of 
mastic-path length (Yoke Length). That is, although could be formed so that the coil pitch was small, 
TaSeucpath lengdi and was excellent .in ^**^^hdg\it zero position (position of the edge by the 

whS a coU pitch was made sma 1 ^^SS^^^ t0 ^SSSSTc^S *e two- 

side of the pneumatic bearing side of die insu lating ' . A len ^ h . since magnetic-path length can do the two 
coll had become the big factor which bars shortening mag^c pauue ^ gm head for many RFs. 

^coil short rather than the coil * st layer, in order to form the insidator layer 

However by the conventional magnetic head after terming u» _ micromet ers. Therefore, the small apex 

betwee^ coUs, the photoresist film is formed by 2 m & ^ ^ 

SshtwoWlisformedinlh^ 

?0030i men follow, for example, thickness of a ^^^^5 degrees, as magnetic-path length Double 
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• t„ the length of the portion corresponding to a coil (3-4 micrometers also of 

throat height zero posttton » » ddlti ™ » 3- °'™ layer and a lower magnetic pole layer to a cotl inner 
distance torn me c,^^^ 

[00311 Here, the case where the 11-volume coil whose ^space ui drawin& 28 , when it is made the 1st layer 

Siieters' is formed by two-layer is consid ^^^^^^^ corresponding to the cod 112 
into six volumes and a two-layer eye is mad ^ a ^;^X A i en ^ 0 f a total of six -8 micrometers is needed for 
of the lstlayeris 11.2 micrometers ^SS" mfor insulating the coil 112ofthe 1st layer 
magnetic-path length as a distance to the edge of &e lst , mag netic-path length is 

fronVthe periphery edge and inner c * cum ff^ by one layer, magnetic-path length is set to 

of a RF property. . ,„. Itm „ Hl , „ d me 1st purpose is to offer the thin film magnetic head 

[0032] this invention was made in view f ^^^uTin ^middle of a magnetic path, and tts manufacture 
which enabled it to prevent the 3S,gS and throat height with a sufficient precston, even 

purpose of the above. tofilm magnetic head which enabled reduction of magnetic 

[SforSolvmgme^The^ 

SpecUvely, At least the gap layer W^^al C* SP-H ^ «•*>"> Tl " * ** film 
magnetic wle portion of the 2nd magnenc lay er and a pat oetween ^ ^ 

maSSc head equiPP«i «W *• *!» fflm "SffSfSd ad oS layer 1 a record gap layer, width of 

Evtra Hie lst magnetic pole partial layer winch one field ^adjoint I on s» r ^ ( a magnenc p „, e 

S equal to recording track -^^Sl™-" side ° f ** 1S ' P * 
nortionT The width efface of the portion to "hichone hew com rf fte lj( magnetlc ^ 

^re to fi,mmagnedeheadof^i^ 

partial layer directly [ a yoke partial layer ] ^n-ec^ film magneti c head of this invention 

[0037] The medium opposed face to Si contain at least one layer including die magnetic 

counters a record medium, The lst and 2nd magnetic w ™ mediuffi oppose d face side mutually, 
portion which each other is connected ^agnettcally ^ X lst magnet ic layer and the 

respectively, At least the gap layer prepared between the ■ \ d 2nd magnet i c layers The process which 

mlS po e portion of the 2nd magnetic layer and a ^ ^ to film cod prepared in the state where it 

EX manufacuire method of the thin film ^^^^Z layer , At least the process which forms a 
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a „a« i avw and the length in a magnetic pole portion is equal to 
pole partial layer from whioh one field adjoins a ^ which forms a thin film coil, The 

width of face of the portion to which one field contacts i ft seB mt0 ^ process 

aX,»<acts me 1 s. malefic pole ^'^^2^ - b -°™ s a [ ""?S» " 
which forms the 2nd magnetic pole partial i layer to which me s a ^ n _ d ^ 

a magnetic pole portion ] from the length of the 1st *j c pole partial layer. So that the width of 
portion in contact with the 1st magnehc pol > parted layer and 2nd m gn ^ partia n aye r 

?ace of me 1 st magnetic pole ^SSSSS^SS^t>l» P^al layer by using the 2nd magnetic pole 
„ connects with the P»»<*£ .***" other £3 n^eticpole partial layer directly or mdtrectly, and me 

P^S^et^ 

lay er be width of face eqvtd to the 2nd iwM .of fr* ^ layer by p sing the 2nd .magnetic pole 

by this manufacture method by " n * to ^ e ™f recording track width efface is presenbed by me 

directly [ a yoke partial layer ] | or indirectly. manu f ac ture method of this invention, you may arrange the end 

i^reover.bymemmfllmmagneheheadori,— 

& coils [ a. leas. J to ; te ^^SSwSiS further, and me cot .insulation Jayer. » which 

«o^^^ 

LJ layer, and the 2nd portion arranged W^™, 1 *^, st „„„•„„ of the thin film coil arranged in the is.de 
Cd or its manufacture method of this invention i" ™X ^ cS isolation layer to which fiartening of the field by 
„?4re 1st magnetic pok partial layer maybe ^T^J' * ^.Se of .he 2nd magnetic pole partial layer my 

^3^ore 0 ver,youmayma k ei = ^ 
b^yru^mtt^ 

ayer, and the 2nd portion arranged in * e ^ n °^^h^ Est porfon of the thin film coil arranged m the side 
2nd portion Furthermore, the 1st coil insulation to whi^tne p q{ ^ ^ was 

ofme 1 st magnetic pole partial layer ^JSKS £rid layer^The 2nd portion of *e thin film coil 
carried out with the field of another f^°^St^^^ 2nd coil insulation layer to which flattenmg of the 

connection layer may be prepared. invention the value which the 1st magnetic pole partial layer 

JSSZfl Moreover, in the thin film 7^ c .^^^^d out the division of the 1st magnetic pole partial 
consisted of high ^^^^^f^^S^^^ this invention, as for high saturation-magnetic- 
layer thickness by width of face may * " ^ £^ magnetic material beyond 1 .4T. 
flux-density material, saturation magnetic fl«J?^ rfSstavoSm has been arranged so that a magnetic resistance 
0045] Moreover, further, the ton film ™^J«d ^^ nter on both sides of a ma gnetic resistance element, 
element and the part by the side ^^^^^Zistmcc element, and the 2nd shield layer. 
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h :„ h ,„...«.»s the 1st magnetic pole partial layer using reactive 

[0047, Moreover m temjutfac^ 

partial layer may be tormea oy in s ft , a magne tic pole partial layer using re magnetic 

S?5S*SSX. after SKSSft II ™U layer using reactive ion 

taL-i - ^^£S52£ process which «« W magnetic pole partta. 

and 2nd shield layers. In this case, you may 

sc.,.,-., »—«";— mtr 

ayer 3 at the thickness of about »MQnm£«ft me film formed by me spatter by » 
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• , rrmxi mo etc If CVD is used, it will become it is thin, and is precise and possible 

S Next, for magnetic-path forma»o», » Ore -JjJ*, 9a „ foimed ta the pneumauc 

S in the position near [ by the side t*^™ 8 ,, becomes a part [ the magnetrc pole portion of 
|W50] Neat, r h ^^sts 0 f a magnetic materia « . 0 5 . j 0 micro meters. At this 

TewdTo^ 

face at this time as for 1st magnetic pole P*^jyorl 0 a^Mor , ^ fc ^ h ^ 

7 • i nf 1 <it maenetic pole partial layer lua in a m*&i* y r ^ thickness of 4-5 

of the insulating layer 12 » £ £552* insulating layer 12 turns into a throat height 

fa> the boundary position of 1st magnetic poiepoiu , 

layer 10a is formed in the thickness of about micro meters. 2nd magnetic pole partial layer 10b has 

face of 1st magnetic pole partial layer lua snouiu u j e> d msulatmg layer 12 are 

m06n Next, afshown in drawing! , 1st magnetic ^ magpelic pole partial layer 10b as a mask. 

S* ,.«*, eas such as chlorine-based gas of BC12 ana ********** s about about 0.3-0.6 

£ jSSSS o^SXr r JESSIE « y ou may be made to etc, 
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• i ^oi i*vpr 1 0a ********** by the 1st method explained below 
r00631 In addition, you may make 1st magnetic pole partial layer 10a 

^^^ta^g^trftoop^ij^ forming a mask pattern and ****—ing 2nd 
m0641 The 1st method is the method of using an *n*naete^ *10a by using this mask pattern as a mask using WE 
1 otitic «ole oartial layer 10b and 1st magnetic pole partial layer lua ^oy B magnetic po le partial layer 10b is first 
SS eticTole partial layer 1 Ob. By the 1 st method . p«m of £e 2nd po P^ j ^ . § 

canned oX RIB by using a mask pattern as a ^"^5^ po i? parti al layer 10b by which 
Ser carried outbyRJEbyusing as a^^^^^ 

patterning was carried out Therefore, this 1 st ?™ »J» above-mentioned mask pattern as a mask, further, it 
maS head of this invention. In the 1st method, pole layer 8, and trim structure may be 

23E?£S 8 usmg RIE in a part of record gap ^ ^^c po le partial layer 10b may be formed 
formed. In the 1 st method, ^^J^J^^^ carrying sputtering of the high saturation- 

material, such as FeN and CoFe fa a determined pattern by the 

S&2ndme*odis£em^ 

galvanizing method using NiFe etc., and £g J magnetic pole partial layer 1 0b as a 

material such as FeN and CoFe. . Moreover, as for RIE in the 2nd method, it 

ESEnn RIE in the 2nd method, it is desirable to use , 02 or BC13 as 8£™£ ^ d tic de partia i layer 

EHbT«^ 

SS^Sl^ 1 layCT 10b ^ rt^^lnSSSnrf in0.3 micrometers or less by 
Kd me width of face of 1st magnetic pole partial layer lua can 1Qb ^ & mask 

SRSSStagW magnetic pole partial ^.^^S^lS^P*^^ 1 *^^^^ 
10068] Moreover, according to the 2nd method by ** jJ^EUSto partial layer 10b does not collapse for 
2nd magnetic pole partial layer 1 0b as a mask, fee pattern of 2nd magn po p ^ ^ be forffied ly 
'"istmagnLpoleparti^ 

r00691 Hereafter, 1 st magnetic pole P^^ 1 *". laver 10a and was formed by the galvanizing method, and by 
partial layer 10b which formed 1st magnetic describes the case where 1st magnetic 

canving out sputtering of the high saturati on - ma ^ et ^ X ^^ s hows an example of the experimental result 

[0071] Next, as shown in drawing? , the : coil insulation jay .^.^ ^ n ffawA ^ 

me thickness of about 3-4 micrometers. Next, for example oy^ , m ^ fl magnetic i ayer 13 

^tSprocessing of the front face is it exposed [ the thin film coil 16] by 

drav^ngj. w lwAr 1 7 ic **********ed partially and a 
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atmefi^essofa^^^ 

magnetic layer 13. At this time, the conduc "SS?% of the weight, Fe:20 % of the weight), NiFe 
thickness of about ^»£^^^ e ffi^ InttoS^ita^.^ *f Y** 
(nickel:45 % of the weight, Fe 55 /o ot the ^8™^™™ * galvanizing method, using material, such as FeN, 
partial layer 18 may be formed ma V^^V^y^^S.^ lively and may be formed in 
FeZrN, etc. which are high satoa ^- ma ^ Son you may use CoFe, Co system amorphous 

a predetermined pattern by ion ^^^^S^rS^l Moreover, it is good also as structure which 

yoke partial layer 18 because of ^ improvemfit of ^P^Jg- gide 3Q of me oke part ial layer 18 is arranged in 
flattening of the front face is earned r^^3Lg side 30 of the thin film magnetic head 

Invention, and the np magneti epo elayer wh Jthe 2nd magnetic layer in this 

partial layer 10b, magnetic layers 1 and 1 \™'^™?2lo*eI«t shield layer in this invention. Moreover, since the 
invention. Moreover the lower ^^^^JS^SSaJL the 2nd shield layer in mis invention, 
lower magnetic pole layer 8 serve as the up: ^^fhrad concerning the gestalt of this operation. In addition, in 

producing head and *e recording ^^SSLic bearing side 30) which counters 

flower magnetic pole layer 8) fo, : stuekimg *^™^ cally ^ me magnetic pole portion which counters a 
[0078] The recording head of each other is "^"S™.™^ ^ c „ le layer 8 and up magnetic pole layer (1st 
medium opposed face side mutually ts magnetic layers 1 1 and 13, and yoke partiM 

magnetic pole partial layer 10a, 2nd magnetic PjfJf'S gaplayer 9 prepared between each magnetic 
laye ? 1 8) which contain at leas, one layer JftE *3w 5S. which me part [ at least ] was arranged in 
pole portion of these two magnetic pole layers, uid , uie » magnetic pole layers, 

die sL where 1. -f~*£SSS record & la/er 9, an up magnetic pole layer has 
[0079] 1 st magnetic pole partial layer 10a whtcB ^one n J ^ a ^ ( a 

width efface equal to recording track width offhand W»*£l he im to which one fldd contacts 

magnetic pole portion ] with the gesta t of flus opentoon, he ~ , s, magnetic pole partial layer 1 0a is equal 

me field of another side of 1st magnetic P^jg*^ ^gS* widti, of face. And the whole length is 
to the width efface of 1st magnetic pole parttd 'ay« .e mo oru g^ ^ )ayer fc 

larger than the length of 1st magnetic pole partial "^efield of another side of the 2nd magnetic pole 
which becomes a part [ ™^™'™f^^?^i^o*, with the gestalt of mis operation 
partial layer, and has the yoke partial layer 18 „f an up magnetic pole layer, and recording track 

Lording track width rffeltt^.P*^2'^ f , ^ le partia l layer 10a be wdfli of 
reeording hack width °l^^^J^».~wZ££c po^partial layer 10a by usin* ; this 2nd 

nTgnr^ay^Obra^ 
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j- ™Hth nf face and throat height is formed, since according to the 

[ength equal to width efface equal to record^ ^J*"*^ J « be formed so that it may have larger 
gestalt of this operation magnetic I« to. P**!? 'Oaot^ afflo^ rf ^ 

length of 1 st magnetic pole partial layer O^^ 0 ™^ pole portion which has length equal to width of 
gestalt of this operation, compared with the case_ where V * ma(!n etic pole partial layer 10b can be 
face equal to recording track width of face ^X^SSSZ^SZ, tire upper surface can form 2nd 
formed with a sufficient precision. Moreover, mm toe g^tot this ope ^ ^ „ ut m 

mag netic pole partial layer 10b on »f <^X« lt*Sn £taS witt Sufficient precision also from mis point. 
£3S S^o S^flSX «.e width of recording track is made small, the w,dth of 

recording'track can be specified with a .sufficient j™*™ . ^ which ^ width „f face equal to 

[0082] By the way, in connecting a yoke partial ( layer to tejW P aoss section of , magnetic path may 

recording track width of face ^^°^ , s S3^etic flux arises in this portion. On the other hand, 
decrease rapidly by part for both co nnectton, *"atura on o, m gn partial layer 1 8 are connected 

with the gestalt of tins operation, „f 2nd Jgnetic pole partial layer 10b is larger 

through 2nd magnetic pole partial layer 10b Moreover, a nee m g ^ ^ ^ , ayer , g 

than me length °f}*™^^'T"Z '^rtoftote geaal. of mis operation, it can apply to 1st magnetic 
contact in a lams field comparatively. Tto*<**°- f^™'"* ° sec ^ on of a magnetic path cannot deaease rapidly, and 
pole partial layer 10a from the yoke partial ay« 1 *g£™£Xv*> «"> "« P"™ 1 ^ Consequently, according 

^M^w,m*ef^ 

partial layer 1 8 is arranged in the position distant from *^P™T^ C ,Sl ou i d be recorded, i.e., a side light, can be 
of this operation, the writing of the ^» jgnetic poe partial layer 10a and the yoke partial 

i,Lm^^^^ 

^Moreover, with me form of mis ^operation, me * ^ taif SKSSSft 

plal layer 10a, and is formed I on foe flat .insula or ^^^S^.^ennore, according to die form 

oS^m^S 

height zero position TH0 i.e., 1st . " a ^.P° le P^?' SC'fcr example compared with the former, it becomes 
[0085] According to the form of this °Pf^™ *T °c» prevent that the magnetomotive force 

reducible [ magnetic-path length ] about 30 to ™™™°'V' ^oLomotive force generated with the thin film 
generated with the thin film coil 1 6 ,s grated orH he way an *£™S£«L operation, it becomes possible to 
eoil 1 6 can be efficiently used for record (for it t0 be ibed as NLTS below Non-linear 

offer the RF property of a recording the over-writing property. 

Transition Shift;.), and the thin film ™^''\ h ^ d *»' " ^f 0 ^afl length of the thin film coil 16 can be shortened 
[0086] Moreover, according to the form of ^T^clt^ * refoX of ™8" etic -P a,h len 8* is pOSSible ' <■ „ 

tfM^tt of mis 
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layer 8 and the thin film coil 16. n 16 covere d in the coil insulation layer 17 

[0089] Moreover, with the form of this operahon tlgpetic pole portion projects in a record- 

which consists of an inorganic insulating material, it can prevent urn & f ^ ^ head 

medium side by expansion by the heat tx"nS *e thin filmmagnetic head concerning the 
[0090] With reference to [the form of the 2nd jSSSSSsfe are explained. In addition, in dravoagjl , 

process which *********** alternatively and «l^f^^2Sffis me same as the form of the 1st 
method of the thin film magnetic ^^^J^^S^^ 8 is formed in the large field 
operation. However, with the form of this operation Ae J^gJ^J y eration? thickneS s of 2nd magnetic pole 
Spared with the form of the 1st operation. M«wjiJ after forming the photo mask for trims which 
partial layer 10b is set to about 2 0-3.0 ^^^^^Sl^S^g th! record gap layer 9 with the 

Lidering as trim structure the *^^^^^g£> whole at the thickness of about 03-05 
and the lower magnetic pole layer 8 which are "«^~J^» hich consists of copper is formed for example by the 
micrometers. Next, the 1st layer portion 21 ^^™J^of about 1.0-2.0 micrometers, and the 1.2-2.0- 
frame galvanizing method on an insulator formed so that it may be wound focusing on 

micrometer coil pitch. The 1st layer portion 21 ^of a ton film coil * " ^ { 10a . In addition, in 

21. 1ot -„ lavpr is **********ed partially and a contact hole is formed. 

[0094] Next, on connection 21a, the coil insulation layer 22 is is formed for example, by the frame 

Sext the 2nd layer portion 23 of the thin film coil which » "J micrometer^, and the 1.2-2.0- 

galvanizing method on the coil insulation layer f ^^^^^^ for connecting the 2nd layer 
micrometer coil pitch. In addition, m ^^J^f^Z^nll through a contact hole, 
portion 23 of a thin film coil to connection 2 ^"^ned pattern on the coil insulation layer 22 and the 2nd 
[0095] Next, a photoresist layer 24 is formed at a P'^^^f ™£ ±e ke portion 0 f an up magnetic pole 
ayer portion 23 P 0 f a thin film coil. Next, the ; ,okej prtd ^E^^?** layer 10b, a photoresist 
layer is formed at the thickness of about 2 0-3.0 m f^^^ ei ^ Fe:2 0 % of the weight), NiFe (mckel:45 % 
layer 24, and a magnetic layer 13. material, the yoke partial layer 25 

of the weight, Fe:55 % of the ^^tTAS^iffl, using material, such as FeN, FeZrN, etc. which 
may be formed in a predetermined pattern by ^ gaWamzmg m ^ ^ may bg formed in a predetermined 
are high saturation-magnetic-flux-density matenal amorphous material, etc which 

pattern^ ion milling etc. after a ^^M^ STs good also as structure which laid the insulator layer 

because of an improvement of a RF property. . id 30 of me yoke partial layer 25 is arranged in 

bearing side 30 only 0.5-1 .0 micrometers, and this °f erah ^ f , m me thickness of 20-40 micrometers, 
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magnetic layer in this invention ^ ft n insulation i ayer 22 by 

pO^The composition of odiers in the form of this operation, the operation, and the effect are tire same as the form of 

the 1st operation. „~-«ti«nl ne*t drawing 13 nr drawing 1 8 . the thin film mind head 

10101] With reference^ 

SI tSff ™« on 1 3 t"* bearins side> " 4 w 

SSiSSn parallel to the pneumatic bearing side ^-gfJJ^E^L^ a flayer thin film coil. As shown 
[0102] The thin film magnetic head *i of this operation, the 

in drawingil by the manufacture meted of the dun of the 1st operation. However, with the 

CTfti^^ 
^m^ef r of«o r 

inflating matenal '^^^'"""^^StK.ed partially and contact hole 9a is formed. Next, in the 
magnetic-path formation, the record gap layer V is ^ ' . 0 , ft ^ , ^ magn etic pole 

polion near [ by the aide Mctaeas of about 0.5-1 .0 

pariial layer 10a of an up magnetic pole layer s formed on toe ^record ^p*y magnetic . pam fonnation on 

micrometers. At this time, the magnetic layer 1 1 which consists oiamagneut. » micrometers, 

contact hole 9a for magnetic-path formation *™J J E£tZ of teta rf the 1st operation. 

The configuration of 1st magnetic pole partial layer 10 a , at tetune Mckness of ^ , c 

[0104] Next, me insulating layer 12 £*£%£2£S£u 2S»?»S fattening processing of the front 
2.0 micrometers. Next for example by CMP. an n ™«^ ^ c , , , m In giawingJ4 (a), the 

1 st magnetic pole partial layer 1 0a at ™^™ s ?° I m j'L f about 2 .o-3.0 micrometers. 2nd magnetic pole partial 
simnltaneously ^"'^^^Sail* pole partial layer 10a equal to recording 

fofooTS; is, magnetic pole partial layer ,0a and an heating lay. .2 „ ^^SS: 
example, using argon system gas S^SS . ^ **** ,0a beCOmeS 

^wT^^^ 

Sm^ 
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1 1 and n and the oart is arranged in the side of 1st magnetic pole partial layer 

flattemng ^^.^SSSfc coil is not exposed, you may make it exposed to 1st 
S££& tnTta^U ' W C When ft is made exposed [ me Is, layer portion 3 1 ], a wrap tnsulator layer ,s 

formed on a magnetic layer 13 at the thickness of about Jf -^^Section layer 33 is arranged in the position 

path length will become long Tberefore the pneumahc ^"^ 3 ^™Swmch^ me connection layer 33 left 
K^dSot"^ 

end face of an opposite side : to die pneumatic bearing ^ 30 - ^ % rf 

P^cr^SSauS^-.^ ^.^Se^anuta^fomSmapr^e^edpuftembyion 
X^C*^ "V use CoFe?Co system amorphous material, etc. whrch are h.gh 

nticrometera, and me '«~ 4 ^ffl?**«f»' — 33 ' In addWon ' 

connection 31. of dre la. toStaSSSSS 37 which consist of an alumina is formed in the whole 

[01 14] Next, as shown in diawjngJS , me con lnsuianon layer insulation layer 37 is ground and 

- *• °f ^££££2*5 uSeSCSlic layer* are exposed, 

flattening processing of the front lace » earn" our u ni ^ ^ 2nd portlon 

«W ^ if "x^sld ?S lay^por«ion y 36 1, a wrap insu.a«or .ayer is formed for 
{S .^xtXlSepartia. lay. r38 used as me yoke ^J^^^^^l^ 

1 8 in the gestalt of the 1 st operation. M hearine side 30 0 f the yoke partial layer 3 8 is arranged in 

TpcS^^ 

flattening of the front face is earned out to the «*3ta£*0™«i. thin film magnetic head 
of this operation is completed. 



Page 14 of 18 



[0U81 With the fonn of this ^^rT^^TJ^X^^oTT^ 

[01 19] With the form of this operation, while arranging .the 1st >W*P™*'> ' fl . , , , 15 toe 2 „d layer 
Lgnetic pole partial layer f^^Si^MTS on the flattening insutator 
portion 36 of a thin film coil is atranged to *e s.°e of ^™^™' s a ^ le t0 both form ^tely the 1st layer 

KtCovt wim me gestal, of Ms option, *» 

^fffeotpolwon of others in the gestal, of mis operation, the operation, and the effeet are the same as me 

gestalt of the 1 st operation. ^ r51 wina 1 Q or drawing 24 , the thin film mind head 

[0122] With reference to [the fan. of *< |4ti ' ?^£'^£f™l„d 'are explained. In addition, in 
= l! STS >o a pneumatic bearing side, and (b) shows me 

Sction^Silelfo the neumatic bearing side of a magpie , wo ^ fi , m m 

layer 9 is »«••»• "ed partially and I s fo T ^^le partial layer 10a of an up magnetic 

pneumatic bearing side 30 of ^,^^'^"^^^35-10 micromete^. At this time, the magnetic 
pole layer is formed on the record gap layer 9 at i *^™.f^"^ a H on on ho i e 9a for magnetic-path 

SSl^'Oaatmi^timeisthesameasto 

[01251 Moreover, with the form of this operation, it 7ZtLn the 1st layer portion of the thin film 

Ued in me field to which the «£. ^^^tSS^SSSS^y meUeria. of misbottom 

SpT?;^ 

X3tCTm^^ 

pole layer and a magnetic layer 11. n i lim ; na ; s formed in the whole at the thickness of about 1.0- 

[0126] Next, the insulating ,ayer 2 ££~£*2*%?£ ™otd and flattening processing of me from 
2.0 micrometers. Next, for example by CMP, an ^ul a nng laye ■ f d ^ ^ mem 41 ^ 

turns into a throat height zero position. magnetic pole layer is formed on 

[O^Nex^showjintai^ 

luKf^ 
SwK^^ 

pole portion. , i„«,ii«riiio laver 12 are **********ed by the ion milling for 

[0128] Next, 1st magnetic pole partial layer 10a and an plating layer 12 are y ^ in 

example, using argon system gas by using ^^^^^JS pX partial layer 1 0a becomes 
contact with 2nd magnetic pole partial layer 10b foe width «™ ^^S^ ^ of fac€ . 
equal to foe width of face of foe 2nd magnetic pole ^PartiaHayer,^ ™J which should ********** fo order 
^129] Next, foe photo mask 14 for trims ^f°X^e r" P ^ 9 datively — — ed by 
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14 for trims as a mask At this time, it has left with the form of this operation, without removing the record gap layer 9 
in the field used as the thin film coil bottom mentioned later. Moreover, RIE which used gas, such as chlorine-based 
eas of BC12 and C12 grade and fluorine system gas of CF4 and SF6 grade, is used for the dry etching at this time. Next, 
it considers as trim structure as ********** s about about 0.3-0.6 micrometers alternatively and showed the lower 
magnetic pole layer 8 to drawjn&li (b), for example by the ion milling using argon system gas. Next, the photo mask 

r01301 Nr^lslhownin drawjng_22 , the 1st layer portion 31 of the thin film coil which consists of copper is formed 
for example' by the frame galvanizing method on the record gap layer 9 by the thickness of about 1 .0-2.0 micrometers, 
and the 1 2-2.0-micrometer coil pitch. The 1st layer portion 31 of a thin film coil is formed so that it may be wound 
focusing on magnetic layers 1 1 and 13, and the part is arranged in the side of 1st magnetic pole partial layer 10a. With 
the form of this operation, connection 3 la for connecting with the 2nd layer portion which mentions the 1st layer 
portion 3 1 of a thin film coil later is formed on the bottom raising pattern 41 . , . - • . 

r01311 Next as shown in drawing 23 , the coil insulation layer 32 which consists of an alumina is formed in the whole 
at the thickness of about 3-4 micrometers. Next, for example by CMP, the coil insulation layer 32 is ground and 
flattening processing of the front face is carried out until 2nd magnetic pole partial layer 10b, a magnetic layer 13, and 
connection 31a are exposed. Although the 1st layer portion 31 of a thin film coil is not exposed you may make it 
exposed [this 1st layer portion 31 ] by drawing 23 (a) here. When it is made exposed [the 1st layer portion 31 ],a 
wrap insulator layer is formed for me 1st layer portion 31. . 
r01321 Next it consists of a magnetic material on 2nd magnetic pole partial layer 10b and the coil insulation layer 32, 
and the connection layer 33 for connecting 2nd magnetic pole partial layer 1 0b and the yoke partial layer mentioned 
later is formed in the thickness of about 2.0-3.0 micrometers. At this time, a magnetic layer 34 is simultaneously 
formed on a magnetic layer 13 at the thickness of about 2.0-3.0 micrometers. The material of the connection layer 33, a 
size and arrangement are the same as that ofthegestalt of the 3rd operation. 

r013 31 Next the 2nd layer portion 36 of the thin film coil which consists of copper is formed for example, by the frame 
galvanizing method on the coil insulation layer 32 by the thickness of about 1 .0-2.0 micrometers, and the 1 .2-2.0- 
micrometer' coil pitch. The 2nd layer portion 36 of a thin film coil is formed so that it may be wound focusing on a 
magnetic layer 34, and the part is arranged in the side of the connection layer 33. Connection 36a of the 2nd layer 
portion 36 is formed on connection 31a of the 1st layer portion 31. 

foi341 Next as shown in drawing^ , the coil insulation layer 37 which consists of an alumina is formed m the wnoie 
at the thickness of about 3-4 micrometers. Next, for example by CMP, the coil insulation layer 37 is ground and 
flattening processing of the front face is carried out until the connection layer 33 and a magnetic layer 34 are exposed. 
Although die 2nd layer portion 36 of a thin film coil is not exposed, you may make it exposed [ the 2nd layer portion 
36 ] by teing24 (a) here. When it is made exposed [ the 2nd layer portion 36 ], a wrap insulator layer is formed for 

the 2nd layer portion 36. , , . . , ... ... , 

r01351 Next the yoke partial layer 38 used as the yoke portion of an up magnetic pole layer is formed at the thickness 
of about 2 0-3 0 micrometers on the connection layer 33, the coil insulation layer 37, and a magnetic layer 34. The 
material and the formation method for forming the yoke partial layer 38 are the same as that of the yoke partial layer 
18 in the form of the 1st operation. 

T01361 Moreover the end face by the side of the pneumatic bearing side 30 of the yoke partial layer 38 is arranged m 
the position distant from the pneumatic bearing side 30, and the position which is distant from the pneumatic bearing 
side 30 from a throat height zero position with especially the form of this operation. 

rOl 371 Next the overcoat layer 39 which consists of an alumina is formed in the thickness of 20-40 micrometers, 
flattening of the front face is carried out to the whole, and the pad for electrodes which is not illustrated is formed on it. 
Finally polish processing of a slider is performed, the pneumatic bearing side 30 of the thm film magnetic head 
containing a recording head and the reproducing head is formed, and the thin film magnetic head concerning the form 
of this operation is completed. . . . r 

r01381 With the form of this operation, it is on the record gap layer 9, and the bottom raising pattern 41 is formed in 
me field to which connection 31a for connecting the 1st layer portion 31 of a thin film coil to the 2nd layer portion 36 
is arranged and connection 31a is formed on this bottom raising pattern 41 . Therefore, the coil insulation layer 32 is 
eround by CMP, and connection 31a also exposes a front face at the process which carries out flattening processing 
with 2nd magnetic pole partial layer 1 0b and a magnetic layer 1 3, for example. Therefore, according to the form of this 
operation in order to connect connection 3 la of the 1st layer portion 31 of a thin film coil, and connection 36a of the 
2nd laver'portion 36, in the portion on connection 31a, the process which forms a contact hole in die coil insulation 
laver 32 becomes unnecessary. Moreover, if the bottom raising pattern 41 is formed simultaneously with 1st magnetic 
pole partial layer 10a of an up magnetic pole layer, and a magnetic layer 1 1, the number of processes will not increase 
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for formation of the bottom raising pattern 41 . 

[0139] The composition of others in the form of this operation, the operation, and the effect are the same as the form of 
the 3rd operation. 

[0140] this invention is not limited to the gestalt of each above-mentioned implementation, but various change is 
possible for it. For example, although the gestalt of each above-mentioned implementation explained the thin film 
magnetic head of the structure which read to the base side, formed MR element of business, and carried out the 
laminating of the induction-type MAG sensing element for writing on it, you may make this built-up sequence reverse. 
[0141] That is, it may write in a base side, the induction-type MAG sensing element of business may be formed, and 
MR element for reading may be formed on it. Such structure is realizable by forming in a base side by using as a lower 
magnetic pole layer the magnetic film which has the function of the up magnetic pole layer shown in the gestalt of the 
above-mentioned implementation for example, and forming the magnetic film which has the function of the lower 
magnetic pole layer it was indicated to the gestalt of the above-mentioned implementation that countered it as an up 
magnetic pole layer through a record gap film. In this case, it is desirable to make the up magnetic pole layer of an 
induction-type MAG sensing element and the lower shield layer of MR element make it serve a double purpose. 
[0142] Moreover, this invention is applicable also to the thin film magnetic head only for the records equipped only 
with the induction-type MAG sensing element, and the thin film magnetic head which performs record and 
reproduction by the induction-type MAG sensing element. 
[0143] 

[Effect of the Invention] As explained above, according to the thin film magnetic head according to claim 1 to 12 Since 
the 1st magnetic pole partial layer of one magnetic layer has length equal to throat height and it was made to have 
width of face with the 1st magnetic pole partial layer of one magnetic layer and the 2nd magnetic pole partial layer 
equal to recording track width of face It becomes possible to make width of face of the 1st magnetic pole partial layer 
into width of face equal to recording track width of face after formation of the 2nd magnetic pole partial layer . 
Therefore, according to this invention, it becomes possible to form the 1st magnetic pole partial layer so that it may 
have larger width of face than recording track width of face in the beginning, and it becomes possible to form the 1st 
magnetic pole partial layer with a sufficient precision. Moreover, according to this invention, since the whole length is 
larger than the length of the 1st magnetic pole partial layer, the 2nd magnetic pole partial layer becomes possible 
[ forming the 2nd magnetic pole partial layer with a sufficient precision ]. From these things, even when the width of 
recording track of an induction-type MAG sensing element is made small according to this invention, the effect of 
becoming possible to specify the width of recording track and throat height with a sufficient precision is done so. 
Furthermore, according to this invention, the 1st magnetic pole partial layer and yoke partial layer are connected 
through the 2nd magnetic pole partial layer, and since the length of the 2nd magnetic pole partial layer is larger than 
the length of the 1st magnetic pole partial layer, it contacts in the field where the 2nd magnetic pole partial layer and 
yoke partial layer are comparatively large. Therefore, according to this invention, the effect of becoming possible to be 
able to prevent applying to the 1 st magnetic pole partial layer from a yoke partial layer, and the cross section of a 
magnetic path decreasing rapidly, and to prevent the saturation of the magnetic flux in the middle of a magnetic path is 

done so. . 
[0144] Moreover, since the end face by the side of the medium opposed face of a yoke partial layer is arranged in the 
position distant from the medium opposed face according to the thin film magnetic head according to claim 2, the 
effect that the writing of the data to fields other than the field which should be recorded can be prevented further is 
done so. 

[0145] Moreover, since according to the thin film magnetic head according to claim 3 it has been arranged in the side 
of the 1st magnetic pole partial layer and the field by the side of the 2nd magnetic pole partial layer was equipped with 
the insulating layer by which flattening was carried out with the field of another side of the 1 st magnetic pole partial 
layer, the effect of becoming possible further to form the 2nd magnetic pole partial layer with a sufficient precision is 
done so. 

[0146] Moreover, since some thin film coils [ at least ] are arranged in the side of the 1st magnetic pole partial layer 
which specifies throat height according to the thin film magnetic head according to claim 4, further, some [ at least ] 
edges of a thin film coil can be arranged near the edge of the 1st magnetic pole partial layer, consequently the effect 
that reduction of magnetic-path length is attained is done so. 

[0147] Moreover, since it had the coil-insulation layer to which some thin film coils [ at least ] arranged in the side of 
the 1 st magnetic pole partial layer were covered further, and flattening of the field by the side of a yoke partial layer 
was carried out with the field of another side of the 2nd magnetic pole partial layer according to the thin film magnetic 
head according to claim 5, the effect become possible to form further the layer which adjoins an insulating layer with a 
sufficient precision does so. 
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r01481 According to the thin film magnetic head according to claim 7, moreover, a thin film coil It has the 1st portion 
aWed into sfde of the 1st magnetic pole partial layer, and the 2nd portion arranged between this 1st portion^ and a 
vS pStial layer. The thin film magnetic head covers further the 1st portion of the dim film coil arranged in die side 
of AeCmaSetic pole partial layer Since it has the coil insulation layer to which flattening of die field by die side of 
a voke partiaSer was carried out with the field of another side of the 2nd magnetic pole partial layer and the 2nd 
poffion ^Ta dun fi m coil is arranged between the coil insulation layer and the yoke partial layer Furthermore, the 
effect* 'Decoding possible to foL the 2nd portion of a thin film coil with a sufficient precision is done so 
r01491 AcSXg to the thin film magnetic head according to claim 10, moreover, one magnetic layer It has a 
connectio^S connecting the 2nd magnetic pole partial layer and yoke partial layer, furthermore, a dun fito coil 
S me 1st portion arranged in the side of the 1st magnetic pole partial layer, and the 2nd portion arranged m the side 
of^eSoCyer. the min film magnetic head Furthermore, the 1st coil insulation layer tc .which the 1st portion of 
Sie Sim Si Lnged in the side of the 1st magnetic pole partial layer was covered, and flattening of the fieW by 
Z Sde ofl £*e partial layer was carried out with the field of another side of the 2nd magnetic pole ^ljjTJ 
7nd nortLn of meS film coil arranged in the side of a connection layer is covered, and smce the field by the side of 

fX^^^PP^ Wi * * e 2nd COil inSUlati ° n layCT ^ WWCh flatt6nin i Wa i Ti T W 

by t siS Ae yoke partial layer in a connection layer, the effect of becoming possible further to form a yoke partial 

which Site 1 1 magnetic pole portion / in the process which forms the 2nd magnetic layer ] forms the 1st 
?3 wiaUayer equal to throat height, The process which forms the 2nd larger magnetic pole partial layer 
ZSi&^K«tic pole partiallayer [ in / a magnetic pole portion / the widtii of face of die portion in 
cTtac wS ^magnetic pole partial layer is equal to recording track width of face, and / in the whole length ], In 
Zvorionl* rcontacTwWi the 1st magnetic pole partial layer and the 2nd magnetic pole partia layer, the process 
ISSfSSSSS^^ 1 st magnetic pole partial layer by using the 2nd magnetic pole partial layer as a mask and the 
1 whirh forms a voke partial layer are included so that the width of face of the 1st magnetic pole partial layer 

nTbe^ 

b^meTrsslble to form the 1st magnetic pole partial layer so that it may have larger width of face than recording 
S S the beginning,^ it becomes possible to form the 1st magnetic pole partia layer with a 
Sfficknl Precision Moreover, according to this invention, since the whole length is larger than tne length of the 1st 
sufficient precision, more , * , { , becomes sible [ forming the 2nd magnetic pole 

SKESK » ven when * e width of recording "ifr ™ d TZ 

C M^G seeing demen ismade small according to this invention, the effect of becoming possible to specify the 
wTdm^recoStrack and throat height with a sufficient precision is done so. Furthermore, according to this 
m^tioiTta SSSS pole partial layer and yoke partial layer are connected through die 2nd magnetic pole partial 
ZTmd since to length of the 2nd magnetic pole partial layer is larger than the length of die 1 st magnetic pole 
Sid W the 2nd magnetic pole partial layer and yoke partial layer contact in a latus fie d comparatively 
The eforraccording to dtis invention, the effect of becoming possible to be able to prevent applying to the 1st 

layer from a yoke partial layer, and the cross section of a magnetic path decreasing rapidly, and 
Z meven the saturation ofthe magnetic flux in the middle of a magnetic path is doneso 

ZSS£££S£- »X ^SK^rtESX** other than the fieid which should be recorded 

S?ffl El£XV££d in the side of the 1 s. magnetic pole partial layer and it made ft. field hy the side 
S ,£ l^^cCle Set include further the process which forms the insulating layer by which flattenmg 
I JSlfflS side of the 1st magnetic pole partial layer according to the manu^re 
mentXFrtofita magnetic head according to claim 1 5, the effect become possrble further to form the 2nd 

Z^rZT %2m t£L w £2££Z^Z «. mm ^ ^ ***** * cam, . 6 

SLe hfn tZcoiM^ lea!t ] were arranged to the side of the 1st magnetic pole partial layer, further, some [ at least ] 
Sg« " fita ioU Zte arranged nir the edge of dte 1st magnetic pole partial layer, consequently the effect 
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partial layer was carried out with the field of another side of the 2nd magnetic pole partial layer Furthermore, the effect 
of becoming possible to form the layer which adjoins an insulating layer with a sufficient precision is done so. 
[0155] Moreover, according to the manufacture method of the thin film magnetic head according to claim 19, the 1st 
portion of the thin film coil arranged in the side of the 1 st magnetic pole partial layer is covered. Since the field by the 
side of a yoke partial layer forms the coil insulation layer by which flattening was carried out with the field of another 
side of the 2nd magnetic pole partial layer and arranged the 2nd portion of a thin film coil between the coil insulation 
layer and the yoke partial layer Furthermore, the effect of becoming possible to form the 2nd portion of a thin film coil 
with a sufficient precision is done so. 

[0156] Moreover, according to the manufacture method of the thin film magnetic head according to claim 22, the 
connection layer for connecting the 2nd magnetic pole partial layer and yoke partial layer is prepared. Arrange the 1st 
portion of a thin film coil to the side of the 1st magnetic pole partial layer, and the 2nd portion of a thin film coil is 
arranged to the side of a connection layer. Furthermore, the process which forms the 1st coil insulation layer to which 
the 1st portion of the thin film coil arranged in the side of the 1st magnetic pole partial layer was covered, and 
flattening of the field by the side of a yoke partial layer was carried out with the field of another side of the 2nd 
magnetic pole partial layer, Since the 2nd portion of the thin film coil arranged in the side of a connection layer is 
covered and it was made for the field by the side of a yoke partial layer to include the process which forms the 2nd coil 
insulation layer by which flattening was carried out with the field by the side of the yoke partial layer in a connection 
layer Furthermore, the effect of becoming possible to form a yoke partial layer with a sufficient precision is done so. 



[Translation done.] 



